[Effects of tyrosine kinase receptor B and brain-derived neurotrophic factor on chemoresistance in neuroblastoma].
Neuroblastoma (NB) is a pediatric solid tumor derived from neural crest precursor cells. It is resistant to current therapeutic protocols, including high dose chemotherapy. The mechanisms of chemoresistance are very complex. The recent studies have shown that the levels of tyrosine kinase receptor B (TrkB) and brain-derived neurotrophic factor (BDNF) are high in NB tumors with poor prognosis. The aim of this research was to explore the effects of TrkB and BDNF levels on the chemotherapeutic sensitivity in neuroblastoma by using the NB cell line SH-SY5Y in vitro. The expression of TrkB protein was detected with Western-blot after the treatment with different concentrations of all trans-retinoic acid (ATRA). Cell survival rate was analyzed using MTT. Apoptosis was detected using flow cytometry (FCM) and a transmission electron microscope (TEM). (1) The expression of TrkB protein was undetectable in SY5Y. It was positive, however, after the treatment with ATRA (1, 10, 100 nmol/L) for five days. The level of TrkB protein was increased with adding of ATRA at different concentrations. (2) The difference of the survival and apoptotic rate between the BDNF (10 ng/ml) + ATRA (10 nmol/L) + cisplatin (CP, 5 microg/ml) group (survival rate 46.51% +/- 13.44%, apoptosis rate 11.79% +/- 1.53%) and the CP alone group (survival rate 38.51% +/- 9.66%, apoptosis rate 14.95% +/- 2.06%) was not statistically significant (P > 0.05). The survival rate of the BDNF (50 ng/ml and 100 ng/ml) + ATRA (10 nmol/L) + CP (5 microg/ml) group (66.85% +/- 18.39%, 94.30% +/- 10.71%) was greatly higher than CP alone group (P < 0.05, P < 0.01), whereas the apoptotic rate (9.36% +/- 1.03%, 5.20% +/- 1.99%) was significantly lower than that of the CP alone group (P < 0.01, P < 0.01). The survival rates of BDNF (100 ng/ml) + ATRA (10 nmol/L) + CP (5 microg/ml) group were higher than those of BDNF (50 ng/ml) + ATRA (10 nmol/L) + CP (5 microg/ml) group (P < 0.01), whereas the apoptotic rates were lower than those of BDNF (50 ng/ml) + ATRA (10 nmol/L) + CP (5 microg/ml) group (P < 0.05). There were no significant difference between the ATRA (1 nmol/L) + BDNF (50 ng/ml) + CP group (survival rate 45.33% +/- 11.83%, apoptosis rate 12.48% +/- 2.48%) and the CP alone group in the survival and apoptotic rates (P > 0.05). The survival rates of the ATRA (10 nmol/L, 100 nmol/L) + BDNF (50 ng/ml) + CP (61.62% +/- 18.53%, 105.02% +/- 5.55%) group were greatly higher than those of the CP alone group (P < 0.05, P < 0.01), whereas the apoptotic rate (9.36% +/- 1.03%, 5.05% +/- 1.88%) was significantly lower than that of the CDDP alone group (P < 0.05, P < 0.01). The survival rates of the ATRA (100 nmol/L) + BDNF (50 ng/ml) + CP group were higher than those of the ATRA (10 nmol/L) + BDNF (50 ng/ml) + CP group (P < 0.01), whereas the apoptotic rates were lower than the ATRA (10 nmol/L) + BDNF (50 ng/ml) + CP group (P < 0.01). (3) Some of the cells showed apoptotic changes in the CP alone group, whereas the intranuclear chromoplasma was well-distributed, the nuclear membrane was clear, and mitochondria, ribosome and solvent were present in the ATRA (10 nmol/L) + BDNF (50 ng/ml) + CP group. The sensitivity of SY5Y to CP was affected by TrkB and BDNF. The higher the level of TrkB and BDNF was, the lower the sensitivity of SY5Y to CP.